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MOCVD Technique
Chemistry of precursor plays a key role 
in MOCVD processes
MOCVD: pulse-
CVD, UV-CVD,  
VUV-CVD reactor
LPCVD reactor
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Evaporator temperatureLife duration in solid state Deposition temperature
Main Stages of MOCVD Process:
- Vaporization of precursor;
- Mass transfer of precursor vapor to 
heated substrate;
- Thermal decomposition of vapor on 
surface with formation of coating material.
APCVD, LPCVD
Pressure: 10-4 Torr – atm,
T deposition: 50 – 600oC,
Thickness: some nm – tens of µm
Substrates: SiO2,  Al2O3, Si, SiC, 
Cu, Mo, Ti, steel, quartz, ceramics, 
YBa2Cu3O7, carbon fibers, et al. 
Prеcursors of Hf, Zr and Pt Group Metals 
for Forming Coatings by MOCVD
Metals:
Zr(IV), Hf(IV), Rh(III), Ru(III), Ir(III), R' R''
(Hal)H




X, Y = O, NR3








R = H, Alk
Ir(acac)3 Hf(thd)4
TG curves: 1 – Hf(hfac)4 + [Hf(OH)(hfac)3], 





























Thermal behavior MOCVD deposition 
of Ir- and Hf-containing layers
Products of 
MOCVD processes






























































P/T dependencies: 1 – Ir(acac)3; 2 – Ir(thd)3; 
3 – Ir(ptac)3; 4 – Ir(hfac)3;
5 – Ir(cod)(acac); 6 – Ir(cod)(Cp’); 7 –
Ir(CO)2(acac);  8 – Ir(CO)2(Cp*).
In situ high temperature mass spectrometry









Hf-containing layers on carbon fibers
Metals (Pt, Ir, 
Ir/Pt, Pd, Ru, 
Rh, Au, Re, 
Ni, Co, Cu )
Metals (Pt, Ir, Ir/Pt, Rh )
Oxides (Al, Ga, In, Zr, Cr, 
Ru,  Pb, Hf, Ce, Y, Sc, Mg)
Composites (Ir/IrO2, 
Ru/RuOx, YSZ, Pt/Ir/IrO2, 
Ir/Al2O3)
Fluorides (Ca, Mg, Ba, Sr)
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